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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for a hologram recording material, which 
is improved in heat resistance and diffraction efficiency while maintaining good transparency 
and sensitivity being the required characteristics of holograms in the hologram recording 
material composition which is solid at ordinary temperature and under the atmosphere pressure 
and consists of a radical polymerizable compound having a 9, 9-diaryl fluorene skeketon and a 
plasticizer by making combination use of a copolymer of methacrylic acid cyclic aliphatic ester 
and methyl methacrylate as a binder. 

SOLUTION: This composition consists of (A) the copolymer of the methacrylic acid cyclic 
aliphatic ester and the methyl methacrylate, (B) the radical polymerizable compound which 
contains the 9, 9-diaryl fluorene skeleton and at least one radical polymerizable unsaturated 
double bonds and is solid at ordinary temperature and under the atmosphere pressure, (C) the 
plasticizer, and (D) a photopolymerization initiator, in which the copolymerization ratio of (A) the 
copolymer of the methacrylic acid cyclic aliphatic ester and the methyl methacrylate is 5:95 to 
95:5 by molar ratio. 
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3, 3' -*;V5K^;Hf^ (7 --^-x-f-^T 5 y iJ"^ 1 ; >) , 

3, 3' - A ;V # - ;|/ 1*^ - 7 - y x f ;v 7 ; y ^ 7 'J > - 7 ' - If* ("7* h ^->x.^-;v 
) 757^7'Jy, 
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3, 3' x (7 -y^fjkr? j ? v; >) 0 

10 0 6 3] 

• 2- [ P - (y>f^7?;) ^>Vf7 , /-;i', 
2- [ P - (^f*7?y) t7f [i, 2-d] •f-rv-JK 

2- [ (m-tKn^f->-p-^^->) 7; <;;]✓] ^>Vf7 > /-^ e 

[0 0 6 4] 

3- 0.^^-5- [ ( 3 _ jc ^;v_2 (3H) -^yf7y'J'Jr/) xf ijf^] - 

2 -*^r-9-vy V J y 

5 - [ ( 1 , 3-yt Fn-l, 3, 3 - > V J ?-)\>- 2 H-W > K-;v- 2 ->f V r*> 
) - 3 -xf-jV- 2 - f - t^tV; yV > c 

[0 0 6 5] 

**a*fl:*-*itf*fe*OJ|i*-frfc*<0*fl:«fc LTfi, 3, 3' , 4, 4' -f h7 
(t e r t ^>V7x/>t, 0 *«5*fe56BF369fttfi 
693fcif!i-fe~f-e&&NKX 6 5 3, NKX 3 8 8 3, NKX 1 8 8 0, NKX 1 5 9 5, 
NKX 1 6 9 5, NK4 2 5 6 , NK1886, NK1473. NK1474, NK47 
95, NK 4 2 7 6 > NK 4 2 7 8, NK9h NK 1 0 4 6, NK 1 2 3 7, NK14 
20. NK 1 5 3 8 , NK359 0 3* t $ L^o 

[0 0 6 6] 

U Mt&®-ymm&M<?>Ufr&*> fcmt LTii, \L<y>r y y 

7x>MWt LV> 0 
[0 0 6 7] 

*l&K3fflfig»t*lt&3fcS#S«&#J (D) <7)«*(i, *^#-*"ffc-6H»*«ffl-r*» 
(A) , vVii^&Mlte® (B) ^cfc^BTMJ (C) 0#tH 
0 OltSfCjitLT, il^O. 1 - 1 5fi*%, fcff L< it 0. 3-1 0ii%^m 

6 o 

[0 0 6 8] 

J:**o^9A|E»#WillJ««tt, '^^ISCT, Sfem^JtSlU gift 

[0 0 6 9] 

iitt#Jfc LTfite^fi^-, ix.tfy"J Lt^M 7-ttt?) r^V- 

*y*ftm%M<D \n--?vv ? 7,] , B*7xay;vftgw rrxn-y^j „ 
tM?, *5x.l*#i§¥ 1 0 - 7 2 5 1 0, #K¥ 1 0 - 3 1 0 6 8 4#&*HE«0 
TtfV^-vmftffis&ffi} J (v-o-Av-. m#gl-SHa*, 199 1*) Ktm<v$>& 

te5.t±m tpb, 2oo->u-xj , mmt±§& r^^^-;vvv-xj , »*-fbaatt« 

r-r^sH 1 ; ><J -XJ „ |»7K7T^f >*-3#;H±ft 1*3 ^n^jpy'j -XJ „ #£$f 
<k^tt» TMRv'J-xj rMP->'j-xj wi-eUo £*ifctt^?ofi:&«:*n 
^5AcoI)fJ: 19 fc/hStttLtfi < , iiHrti 0. 1-20^ m^t&B^JUi LK BTJB#J 
<*>«JMI*W\ (A) > 7y*;viMM (B) 33 «t C^bT»J (C) <D 

^ftl 0 Oli^C^LT^F^ L< 0 . 5-3 0 m*£&fIJ^-C& & 0 

[0 0 7 0] 

7-bfy, *=/Vy^ Mi^v, * ^frj^f-frf j» xJ^tKn?^. ^>-if>. 



(12) 
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<7>^mmit, (a) , 7v*;HMMi (B) uiO'TOJ (c) o 

^ft l o ommffinttLT o. 5 ~ l o o om*m£f&x$>z> 0 

' [0071] 

^S^lL#.j<7>#!)£ Ltli, £j&L£^v#;v£m*-r&f& §?)&&, 00*. tf, Kn 
^ p - ^ h^r-^^^y-^, t e r t ~-??-il>l)-T rr-;K "7 ^- T 5 >\ V7 

[0 0 7 2] 

slia#iiiS)<7>^jt Ltd, a ^-;i/^f-ix>^-rv- % 2 )\>?>-? y^y 

[0 0 7 3] 

*u ? y %m%k-r%> Kit, Mjuz&m&ifc (a) . ^y^jn^ttfb 

(B) . oT^3§ll (C) HXZf^m^mtbM (D) &&VM*±i5ft^(jnj£:fr£ 
[0 0 7 4] 

tiMi^it^^LK z<Dm&, (a) , yzsxfrm&mk&m ( 

b) > wmm (o *3«t^M^ii^j (D) **3wn«»>b l< immmt, # 

<b L< tt7^ ;VAf^P,i&„ *«coJ?*{i0^ L<ii0. 0 2-1 0mm-e*^>o ^« 

b&fotmz<ytmmK&m%ttmfrb%z> 0 &mtt<vm^mt t< no. 02-10 

ya~ hMf^l, 0 ^»*m<7)ie^co)¥^(i, 01 L< fi 1 - 1 0 0 M mK%& 
[0 0 7 5] 

H^IS^#±H|fi^?tt^o fflv^ l---¥-7fc<7)7fe*fi:, 3fc5iJK£ HS|tn#M t<D%kxU 
LT, Sf £ L< \i 1 ~ 1 0, OOOmJ/cm 2 fIJt-e&& 0 7fe*^i<7)l6H <t >9 

[0 0 7 6] 

£ ft.it z m & tz & k 3fe mm* * m&Mm zn-ox, m& Lx^2>5fc%_m*y?-* &m. 

[0 0 7 7] 
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mm] 

*%®v>nn.mm®.Wu%}-?i*, m%m\±&m.&fo (a) , ^^^^m^mt^m (b> 
, armm (o ^xz/^tm^mt^M (d) ^^ ltv ^^ u ^^^^. mttt 

A g£gUi t & * o 

[0 0 7 8] 

*i&tft*K, (a) i±?is%fum&teft&m cb) ^tB^siu 
(a) #fc»Lfc«3S*j&jft-r* 0 

[0 0 7 9 ] 

BTfflSJ (C) »4^tta[*J:U f ffl»t*Srfi3i-r*fc*oiS^-c*»3, *m^# 
(A) 1 7v*;v*^-fb^ (B) <a#«£1£M3**jfcfc<aj£#fc LT«&-*-* 

(a) fin^t^3*L* 0 lt, 3fc*fcjscfcjgjjfc5fr*ir, -r & *m-£Hfc ( 

A) *3 J: UTSTSMRl (C) ##i/>g&fr£ 5v*;H^ttMH (B) ^#v^53*t 
[0 0 8 0 ] 

ZtDX^K UTM 3 ftfc * n ? 9 it, J 9 9 U ;v»l|t*fcflllt&»|.x;* r*t^^^'J;v 
SMf-^fc^M^H* (A) tfflv»4iiKJ: *K S«J£, iiltt^liLoo, it 

HMft, 0*fS!i3Sfc«*ifc'i><7>fcft*o 
[0 0 8 1 ] 

[0 0 8 2] 

UttF!) 1 

1) mkm®iMT)l<n-)Vk * 9>7 'J JVSt^fMkiaoti^tLS^ y ;v» 

JHB-XJ ) ?:ffltUo v^e;v^ji/p( - h^ey t^f-;vpi <J 

v-h^yv- (#as*bffc<§fcfci:R, J^*x;vmj ) ^e;wJti7 : 8 3t% 2 

KHSfcWfc LTT^/lf^^ v^fn^h'J;v^o. 0 1 ■^V/LftSiJD L, M»IlT^6 0 < C 
KT2i$M£-£KJ&«rfTo>fc 0 *§&*LfcKJfc?fc£*&;rf ^y-JU+Kft^ Sr^fffi 
H&ftfctf 1 ;^-*, Uf f7t KD7 5'A U>^y- 

;w*fflv>t\ 2 ia*ftfcj*3 **£££* «9«fe^L^ e #£*Lfc#S^# (A) <7)^« 
(42 3}5\ ^9^<S»iaKl4 1 5 8*0, JB3W4 1 . 5 1 "CJfcofco 
[0 0 8 3 ] 

2) ±|5*M^# (A) 3. 7gt, 7v*;H#tt^i (B) tU9, 9 - tf 
B*<fc3M4«, rAS F 4 0 0J . m^jffl^ : 1. 6 3) 1. 9g^nT»J(C) 

fcu^xf*-b;^-> (MMmtgL tsdej > mtfm : 1. 43) 4. 4 g 

3fcl:^S*&3W (D) tLT2, 2' -a (o nn-7i^.;w) -4, 4' , 5 
, 5' ~T h 77x^jV- 1 , l' -kV5^>/-;v («±*#<k3M±S TB-C I MJ 
) 0. 8 2 gi:, *Jfifeff: LT->7->^fei (H*i*fel^ NK 1 5 3 8) 
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0. Olgt, l«»IWiL"C^A/*^h^>^+t^^O. 3 7 3 g^ 
LTT-fe h y l 4 g £ £Hm-«^U I E#M*Mj» £ p$£ L £ 0 
[0 0 8 4] 

(A) <r>m$tm&i. 5 1, 7y*^ttMi (B) ^/Bi^fi 1 . 6 

3, nrMj (c) <7)®$f ma . 4 3-c*»k ca) tasmm (o 

»Jfcfi3. 7 14. 4-e&&co-e, ^S^# (A) <DJS#t?££ nTil&I (C) OMJf^ 
^DSTOte 1 . 4 7T*So 7-7*;H^tt^ (B) l*m&-r&Z £K£ *) JBtif 
^*i%-t<DX^ ?y*^l^tt^ (B) *S^# (A) <£> 

mVr^kWMM (C) o/SWo^M^^^teO. 0 0 5tt±T^J o 
[O'O 8 5] 

3) £<7)|aj»£ 6 OmmX 6 0mmM*7^It (MATSUNAMI MICRO 
SLIDE GLASS, p°o# S ) <D>fm K&m&<vmfrtf 1 0 ~ 2 0 ^ m K J: ? K 

[0 0 8 6] 

4) ±iaiB»»^JP*5 0 mCOP E T7 -f *%fe*T 3 JPRatO* A3B»fflJ$ 
[0 0 8 7] 

5) 5 14. 5 nm^A r >f % > V- +f- £ tf- A * 7° >J y ^--^5>t£L> Zft-^ti 
[0 0 8 8] 

6) 8ia*n^5A^«*Hu:^to (1) (2) (i V-^f-7fc-C 
[0 0 8 9] 

7) i^lT«^L*n^7A £fc*^tt*«3&R±fcfB«Lfco 
[0 0 9 0] 

8) aM^n^ Avmytt*, IMK^l^^^l. OmW/crn 2 £ LT 
, 1 0 8>Wj&*& 1 0 0#H> g7fe*l - 1 0 0mj/cm 2 -Cfrofco 

[0 0 9 1 ] 

2 

[0 0 9 2] 

(A) ^S«f$lil. 5 0, *M^ffc (A) CDTO^toTM (C) (DM 
mm^wm^ii 1 . 4 6 "C* 4 o ?V* JVS^'tt^b^ ( B ) fifi-S-r & £ t <fc »9 
jS#r$£3fi-<7)T% ? S J % )\sZL&&ik&m (B) ofi-^#OJS#ri£i * (A) 
^JSJFr^tnril&l (C) <7>JB3rs£«>;&nS¥*§F t <7>m* 0 . 0 0 5W±"P*4, 
[0 0 9 3] 

mmm 3 

*Jfe0!Il<7)^lc^v>T, (A) 3 . 3gi:, ?y*;H« 

[0 0 9 4] 

(A) toTgg&l (C) <7)*«Jtfi3. 3:4. 4t*4«5T, (A 

) ^/awt bti@#j (o <7>mff^<D])m*¥-%ii* 1 . 4 6t&& 0 ^v^^m^tt^ 

(B) fiS^-rsi £: K J: «9ffl*f^^Jfi-^>-e. 7v*jH^|4^ (b) 
M-g-ft^SWi, (A) ^jSW^tBTIi^J (C) <7>®#ts£o2jdM¥£j£ C7) 

Ute 0. 0 0 5M±-e&& 0 



C15) 
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[0 0 9 5 ] 

Jfcflfctf) 1 

* t;7-co*l^# (a) <*>tt*>i9 n % #y«5*fcr-/i/ («i^li> rttSe-;v«K 

, J"7-^^y - ^StSJ > M-^JS 1 4 0 0 - 1 6 0 0. # >; -7- 0®^T^ 1 . 46) 3 . 
[0 0 9 6] 

(a) 4 6, (a) (Dm^t^smm (o 

®#f$£3f-ro-e, ?zs* frA&mt&m cb) <?>s^#<7>jg#T^i, *s-a*# (a) 

^®*f^i:nr»J (C) OSW^OflDM^iiWlSttO. 0 0 5^44, 
[0 0 9 7] 
itmm 2-3 

^Ufa] l ^Hj&kjs^t, >f v**;v-;m n'JP- f^eyv- t ^-f-^^ ^ ^ y v- y 
^ y v~ h^^sK'J -7- £^ ti-Tft 3 . 7 gffl^fc, -tOffiOjaii^SSWI 1 
[0 0 9 8] 

jt«CT2-eji, *m^# (a) (ommmiti. 4 9> (a) <vm$fmtajM 

M (C) OM«f^<7)MTO{i 1. 4 6^,5y^|^ttMI(B) (iM^ 
t^iti: «t i9M$f^$-if -TOT% 9*J*H>&M3tft'&'to (B) ^fi^#<7>®*f^i: . 

(A) c7)/S^f^tBT»J .(C) (OJBtf^inM^ WtO. 0 0 5W± 

[0 0 9 9] 

&nm3-ei*, <a) *>jB*f*wti. 52, *s^# (a) ^jawt^ 

81 (C) Offiff^OiDM^tt 1. 4 7ti4o77*;H«^(B) liS-^ 
i £ K£ «9/B*f^SrJf-r^l?, 9 v * ^S^tHt^ (B) <7)M^#^S^f > 

'(A) ws^tBrfflSd (o o/B«f^oinM¥^ t ^nii o . oosw± 

[0 10 0] 

$H&Wl<Qffi]&\zi$\,>T. 7 V '* (B) tLT9, 9 -if* (4-tF 

n^r->-7i^.;w) i/V^^'j vjv^-x^^T^ 'J JV^ttiJP^^ftfr 19 1:, 2- 

[2- (x-h*zs) xf;V7^'J 1/- > 0S*ts£ 1 . 4 3) 1. 9g»fc 

[0101] 

jisjj^m&mk&yn (b) <7)S^#^®#f^(i i . 47, *m^H£ ca) ^/s*f^ 
tflrffisa (o vmrnm^Mmiz 1 . 4 7-e&«9, ?y*^t^ttft^ (b) 

<7>m^#0/S^f^t, *El=H$ (A) <7>jl$f^i:prTOJ (C) ^)®^f^OiinM¥^t 
<7>££l±0 . 0 0 5 J^T-e&& 0 
[0 10 2] 

[0103] 

a) RJ¥ 

[0104] 

b) mvrnm 

&&m*vy?J*<D®$t$hm>£, 36^*7-;**- (PHOTODYNEttU, OPTIC 



(16) 
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AL POWER/ENERGY METER, MODEL 6 6 X L A) K <t *) Alt 
[0105] 

* H!#T» (%) = (ll^?B3Ug/Alt:fc&Jg) X 1 0 0 
[0106] 
c) Jf 7 Xfc&M.fg. 

[0 10 7] 

[ 0 '1 0 8 ] 10 

[Hi] 
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[0 10 9] 

[0 110] 
[0111] 
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fco-cfi, ^"9^|B«iajKJSl^ii*ttffil^E*-r* too. #9;M5»?&jKii6 ot t 

[0112] 

7>?*;n^ttft^oif$t, (a) ^mmmtwrnm (o o 

Jffl$r ^OiPiW t o££j&* 0. 0 0 5 J: *) >fe/> 3 ^Jt^J 4 O&jjfcf&tf* £># P> tltc2k&m 
[O'l 1 3] 

*l&W-eti, (A) 7v*;HWfc^ (b) wsa^j (C) t 

, 3fcS-6-H*&jW (D) b&&bmi&&K&\t'>T, (B) oM^ 

#ojg#r$t, (A) o;g#T^£ bjTOJ (C) oJB^f^oiDfi^to^ 

0. 0 0 5J£U:K>3r& <t-9 K&l&fr&MIR-r&ZkKX *K *n ^9 A ZmMm^. i^® 

[0114] 

ZhK, (A) 0#9*$sf*fiJKj&*E5v>fcae>, fa»1*0*n^9A**JftfiH^ 

^TttMbLK < < , (A) *J:0 f 9^*A'S#14^«» (B) o£##o 

[0115] 

ittfiftwo»^t4> mm^t, mmfim&Kmtix^&tztb, ifi^o^^to^ 

*Oga«*£*o*flMii&^-Cfifc < > fcfi 1 0o*o*3fcic«J: 19 »|fcttn«*ifc*n ^ 
[0116] 

[Hi] MI*n^7A^^tW@-e*4o 
[«F-§-s>K91] 

1 : ^Tfrfcfc 

2 : v-*f-yt 



(19) 

[HI] 
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<j2)%mm mm ett 

^RRW^RgmBEffFiS 1 T@ 1 0 #8 ^ -fcfc^ttrt 

(72)#EB#g £Jg # 

^ClEW^dRrSBKtEFiB 1 TS 1 0 #8 # ^ v -ftSC^ttrt 

F £ - A (##) 2K008 DD02 DD12 EE01 
43011 PA69 PB23 PC02 

4J026 AA45 BA27 BB01 DB06 DB36 FA05 GA07 
43100 AL03Q AL08P BC07P BC08P BC09P CA04 3A32 



